Protection from atherosclerotic lesion formation by reduction of artery wall motion.
We have studied mechanical factors that could determine how stenosis protects against distal atherosclerosis in cynomolgus monkeys fed an atherogenic diet. Critical aortic stenosis was produced by coarctation of the thoracic aorta. After 3 months, coarcted monkeys had a mean aortic pressure gradient of 25 +/- 1 mm Hg and a 76% +/- 2% lumen stenosis. Aortic wall motion was measured by means of in vivo ultrasonic sonomicrometry. Dynamic tracings of aortic pressure and diameter were recorded simultaneously at standard locations proximal and distal to the stenosis and at comparable sites in noncoarcted control animals. In the proximal aorta, mean blood pressure and pulse pressure were increased (p less than 0.05), but wall motion and intimal lesion area were not different from those determined in control monkeys. In the aorta distal to the coarct, mean blood pressure was no different from that in control animals but pulse pressure was diminished; in addition, there was marked reduction of arterial wall motion (p less than 0.001). This was accompanied by a significant reduction of intimal plaque area (p less than 0.05) and acid lipase activity (p less than 0.001). Thus, inhibition of plaque formation in the distal aorta coincided with reduction of pulse pressure and aortic wall motion rather than with blood pressure or hypercholesterolemia. Inhibition of arterial wall motion may account for the sparing effect often encountered in human arteries distal to stenosing atherosclerotic plaques.